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The  Consequences  of an Open Field  Burning
Ban on the U.S.  Kentucky  Bluegrass  Seed
Industry
R.  J.  Folwell,  L. A.  Burt and M.  E.  Wirth
An  econometric model of the U.S.  Kentucky bluegrass  seed industry in the Pacific
Northwest is  specified and estimated  in order to evaluate  the short and long run conse-
quences of yield reductions associated with a ban on open field burning of grass residues.
While  results differ  among regions,  model simulations  of short  run effects  of reduced
yields  attributed to the burning ban indicate price increases for grass seed ranging from 0
to 69  percent  and long  run effects  indicate  increased  acreage of grass seed  production
due to  producers  responses  to higher prices.
The  Kentucky  bluegrass  seed  industry  is
concentrated  in the Pacific  Northwest  states
of Oregon,  Idaho,  and Washington.  About 90
percent of U.S. Kentucky bluegrass  seed was
produced  in  the  Pacific  Northwest  in  1975.
The  bluegrass  seed  industry  in  the  Pacific
Northwest  is  facing  a possible  change  in  its
cultural  (production)  practices  because  of
environmental  concerns  over  open  field
burning  of  grass  seed  production  residues.
The  state  of Washington,  as  an  example,  is
presently contemplating  a total burning ban.
The production  impact of a burning ban will
be reduced yields.  Burning not only removes
the  residue,  but  also  induces  better growth
and controls  diseases and  in.sPete
The only practical alternative  to open field
burning  is  mechanical  removal.  Mechanical
removal does not have the beneficial cultural
aspects  of burning  and  has  the implications
of  higher  production  costs  and  reduced
yields.  The  overall  estimated  reduction  in
yield from  open  burning  on a typical  7-year
seed  crop  rotation  under  mechanical  straw
removal  is  45  percent.  However,  if growers
switch to a 3-year stand of grass seed and use
mechanical  straw  removal  techniques,  the
yields will only drop 26 percent [Canode and
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Law].  Machine burning of commercial  grass
seed production residue economically has not
yet  been  demonstrated.  Also,  mechanical
removal  followed  by thatch  burning is  unac-
ceptable  since yields are  still significantly re-
duced  and  air  pollution  from  incomplete
combustion  is greatly increased [Canode  and
Law].
The objectives of this paper  are to present
an econometric  model of the U.S.  Kentucky
bluegrass seed industry and to use the model
to estimate  short and long-run  changes  that
could  be  expected  from  reduced  per  acre
yields  as a result of a ban on open field burn-
ing.
Model  Specification  and Estimation
The  parameters  of  the  structural  model
were estimated with an annual data set rang-
ing from  1963 to  1975.  The  estimation tech-
niques  consisted  of  ordinary  least  squares
(OLS)  for  those  structural  equations  not  in-
volving  simultaneity  and  two-stage  least-
squares (2SLS) for those  equations involving
simultaneity.  The  entire  structural  model
was evaluated using measures  of goodness  of
fit  applied  to  the  solution  values.  The  solu-
tion values were  found via the  Gauss-Seidel
technique.  The  measures  of goodness  of  fit
were  the  mean  percent  error,  the  squared
correlation  between the observed and the so-
lution values for the normalized endogeneous
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variables  in the model, and Theil's U2 statistic
[Leuthold].
The  specification  of  the  structural  model
attempted  to capture  the behavioral  aspects
of the participants  in the  bluegrass  seed  in-
dustry  as  well as  the technical,  institutional,
and  interlocking  aspects  with other  agricul-
tural  sectors  or  with  alternative  enterprises
on the  farm.  The structural  model  included
subsets  of equations  representing  acreages,
production  identities,  inventories,  demand,
market  clearing  identities,  and  price  map-
ping  equations.  The  acreage,  production
identities,  and price mapping equations were
specified for each major grass seed producing
region.  These  regions were  Oregon and  the
Inland  Pacific  Northwest  areas.  The  latter
consists  of  the  grass  seed  growing  areas  in
Washington  and  Idaho.  It was  necessary  to
stratify  the  Pacific  Northwest  industry  into
major  areas in order  to capture the effects  of
environmental  regulations  on  burning  that
will be  administered  by  individual  states  or
production  areas.  All  other  structural
equations were specified and estimated at the
national  level.  Each  subset  of equations  in-
cluded  separate  equations  for  Common  and
Merion  types of bluegrass due to differences
in their supply  and demand characteristics.
Table 1 contains the alphanumeric  identifi-
cation codes, definitions,  and units of the var-
iables in the structural  model. The estimated
structural  equations  (1-4)  explaining  the
acreages  by  the  types  of  bluegrass  seed  in
Oregon and the Inland Pacific  Northwest are
shown in Table 2. The four acreage equations
are similar.  The price  received  in the previ-
ous year for the particular type of seed in an
area is  an explanatory  variable in  each  equa-
tion. The lagged price of the seed under con-
sideration  is  assumed to  influence  price  ex-
pectations  of growers.  The use of the lagged
price in the equations  as a modified  expecta-
tions formulation  results  in the lagged  value
of  the  dependent  variable  also  being  an
explanatory variable.'  The lagged dependent
The specification  of the acreage equations with the lag-
ged  dependent variable  should not be interpreted  as a
Koyck type  transformation  to account  for a distributive
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variable  acts  as  a  proxy  for  past investment
and production  capacity  of  the  area for  that
particular type of seed.  The grower price re-
ceived  for  the major  alternative  agricultural
enterprise available  to producers in each area
is  likewise  specified  as  an  explanatory  vari-
able.  In the case of the acreage equations  for
the  Inland  Pacific  Northwest,  wheat  was
specified  as a major alternative  enterprise.  In
Oregon,  the  major  alternative  enterprises
were  specified  as  Red  Fescue  grass  seed for
Common bluegrass and rye grass as an  alter-
native  to  Merion.
The  behavioral  relationships  explaining
acreages  are  based  primarily  upon  explan-
atory  variables which  reflect  gross revenues
per unit and not net revenues per unit. With
the change  in  production  practices,  produc-
tion  costs  might  change  and  thus  net  reve-
nues might change.  This possibility is not ac-
counted  for  in  the  structural  model.  Thus,
the results  presented  in this  paper are based
upon the implicit assumption that the costs of
production  for  grass  seed  and  alternative
crops  will  maintain  their historical  relation-
ship.  That  is,  net returns  will  change  only
because  of price changes.
All  t  values  shown  in  the  parentheses
below  the  coefficients  in  the  structural
equations  are  greater  than  one  (in  absolute
value) and are interpreted as indicating statis-
tical  significance  in this  research.  The  signs
on each  coefficient  are  in agreement  with  a
priori  reasoning  derived  from  economic
theory  and knowledge  of the  industry.2 The
lagged supply response.  Some of the estimated  coeffi-
cients  on  the lagged  acreage variables  are  greater than
1.0. The  specifications  of Equations  1 through  4 were
never  intended  to be  used in a  Koyck  transformation.
However,  since  the  specification  of  the  acreage
equations  is  essentially  of  the  form  of difference
equations,  it  should  be  recognized  that  extrapolation
beyond  the data set could be dangerous.  The system  is
explosive  because  some  of the  coefficients  are greater
than  1.0.
2In earlier specifications of the structural model, costs of
production  as  well as  prices  were  tried as  explanatory
variables  in  both acreage  and  yield equations.  Wrong
signs  according  to  economic  theory  and  slope  coeffi-
cients  that were  not  statistically  significant resulted  in
the cost variables  being dropped.
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R 2 statistics  range  from  .66  to  .94,  and  the
Durbin-Watson  values indicate no first order
autocorrelation  problems.  The  Durbin-
Watson  statistics  are  biased  because  of the
lagged value of the dependent variable on the
right  hand  side  of the  equation.  It was  not
possible to use the statistic prepared by Dur-
bin for cases where  a lagged value of the de-
pendent variable  is  on the right hand side of
an  equation.  This test  statistic is  tested  as  a
standard normal  deviate and there were less
than 30 observations  in  the sample data set.
The structural inventory equations explain-
ing  the  ending  levels  of  inventories  for
Common  and Merion  in the  U.S.  are  shown
in  equations  5  and  6  in  Table  3.  Both
equations  are  of  the  log  inverse  functional
form.  The  inventory  equation  for  Common
includes  the total  quantity of Common grass
seed  produced  in  the  U.S.,  the  ending  in-
ventory of the previous  time period,  and the
amount of net foreign  trade (exports  less im-
ports)  that occurred  in Common  grass  seed
during  that  time  period.3 The  net  foreign
trade on Common  and Merion  were  treated
exogenously  in  the model.
The  Merion  inventory  equation  includes
not only  the current production  of Merion,
the ending stocks of the previous time period,
and the net foreign trade of Merion,  but also
the  current  price  of Merion  and  the  lagged
number of housing starts in  the U.S.  It was
hypothesized in the initial specification of the
model that there  was speculation involved in
the  demand  for  Merion  inventories.  The
speculation would be based upon the current
price,  the  lagged  value  of a  major  demand
3Equation 5 was estimated  with 2SLS  since it cannot be
argued that the error terms in this equation are statisti-
cally independent of the errors  in Equations  1 through 4
plus  the  identities  shown  in  Table  4  as  Equations  13
through 18. A more proper estimation-technique would
have  consisted  of OLS  with  the values  of QCt  being
estimated  values  from  Equations  1 through 4 plus  the
production  identities.  Since  the values  of QC t in  the
first stage of the 2SLS procedure are a function of all the
predetermined variables  in the system,  the only limita-
tion  of the  estimation  technique  used  for  Equation  5
was that too  many variables  were used to  estimate the
values of QC t.
shifter for Merion,  like housing starts,  as well
as the overall supply situation in terms of cur-
rent production,  beginning inventory  levels,
and net foreign trade.
The  Common  inventory  relationship
(Equation  5)  can  be  considered  strictly  a
pipeline  or  buffer  formulation  of  the  in-
ventory  relationship  without  a  speculative
motive  as  indicated  in  the  specification  of
Merion inventory levels (Equation 6).  The al-
ternative  bases  for  the  specifications  of the
two inventory equations explain the negative
sign  on  the current  price  of Merion.  A  low
level of Merion production and resulting high
price  would  induce  holders  of inventories
with a speculative  motive to deplete their in-
ventory holdings.
All  coefficients  signs  estimated  in the  in-
ventory equations are consistent with a priori
reasoning  based  upon  the  pipeline  and
speculative  specifications.  All  slope  coeffi-
cients  are  statistically  significant,  but  the  t
tests  are only approximate  under 2SLS.
The  demand  equations  estimated  for
Common and Merion are shown as Equations
7  and  8  in Table  3.  The  quantity and  price
variables  in  the  demand  equations  are
specified  on  a per capita  and deflated basis,
respectively.
The  specification  of  the  linear  demand
equation  for Common bluegrass  includes the
price  of  Common  bluegrass  and  the  lagged
value  of housing starts  per capita.  In earlier
specifications  and  estimations,  the  price  of
Merion grass seed and per capita income were
tried. Because of signs contrary to what would
be  expected  and  insignificant  slope  coeffi-
cients,  the  variables  were  dropped from  the
final specification.
The explanatory variables  in the nonlinear
Merion demand equation include the deflated
prices  of Merion  and  Common  seed,  and
time.  The price  of Common  bluegrass  seed
was included in this equation  as a substitute
commodity. The sign associated with the time
variable  is negative.  In earlier  specifications
and  estimations,  negative  signs  were  as-
sociated  with  variables  reflecting  demand
shifters for  Merion.
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TABLE  1.  Coding, definitions and  units of variables.
Variable  Code  Variable  Definition  Variable  Unit
CC  U.S.  Consumption  (disappearance)
of Common  Kentucky bluegrass  000's  of Ibs.
CM  U.S.  consumption  (disappearance)
of Merion  Kentucky bluegrass  000's of lbs.
CPI  U.S.  consumer  price  index - all items  1967=100
HS  U.S.  nonfarm  housing starts  000's
IAC  Inland  Pacific Northwest acreage of
Common  Kentucky bluegrass  acres
IAM  Inland Pacific Northwest  acreage of
Merion  Kentucky bluegrass  acres
IC  Total  U.S.  Common  Kentucky bluegrass
inventory  000's  of Ibs.
IM  Total U.S. Merion  Kentucky  bluegrass
inventory  000's of lbs.
IPC  Inland  Pacific Northwest price of
Common  Kentucky bluegrass  $/cwt.
IPM  Inland  Pacific Northwest price  of
Merion  Kentucky bluegrass  $/cwt.
IPW  Inland  Pacific Northwest  price of
wheat  $/bu.
IQC  Inland Pacific Northwest production
of Common  Kentucky  bluegrass  000's of lbs.
IQM  Inland  Pacific Northwest  production
of  Merion  Kentucky bluegrass  000's of lbs.
IYC  Inland  Pacific Northwest  yield of
Common  Kentucky bluegrass  1bs./acre
IYM  Inland  Pacific Northwest yield of
Merion  Kentucky bluegrass  Ibs./acre
N  U.S.  population  millions
NFTC  Net foreign  trade in Common  Kentucky
bluegrass  000's  of lbs.
NFTM  Net foreign  trade in Merion bluegrass
seed  000's of lbs.
pAC  Oregon acreage of Common  Kentucky
bluegrass  acres
pAM  Oregon  acreage of  Merion Kentucky
bluegrass  acres
(PC  Oregon price  of Common  Kentucky
bluegrass  $/cwt.
fPM  Oregon price of Merion  Kentucky
bluegrass  $/cwt.
pPR  Oregon price  of ryegrass seed  $/cwt.
OPRF  Oregon  price of red fescue  grass seed  $/cwt.
(QC  Oregon  production  of Common  Kentucky
bluegrass  000's of lbs.
4QM  Oregon  production of Merion  Kentucky
bluegrass  000's of lbs.
)YC  Oregon yield of Common  Kentucky
bluegrass  Ibs./acre
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Table 1. (cont.)
Variable  Code  Variable  Definition  Variable  Unit
pYM  Oregon yield of Merion Kentucky
bluegrass  Ibs./acre
PC  U.S.  Common  Kentucky bluegrass
price  $/cwt.
PM  U.S.  Merion Kentucky  bluegrass
price  $/cwt.
QC  Total U.S.  production  of Common
Kentucky bluegrass  000's of Ibs.
QM  Total  U.S.  production of Merion
Kentucky  bluegrass  000's of Ibs.
RQC  Total  U.S.  production  of Common
Kentucky  bluegrass less  Inland
Pacific Northwest and  Oregon
production  (residual production)  000's  of Ibs.
RQM  Total  U.S.  production  of Merion
Kentucky  bluegrass less Inland
Pacific Northwest and  Oregon
production  (residual production)  000's of Ibs.
T  Time  1965-1977
All  slope  coefficients  estimated  in the de-
mand equations for grass seed are statistically
significant.  The signs of the coefficients are in
agreement with a priori economic reasoning.
Table  4  contains  the  price  dependent
equations or price mapping equations for each
type of grass seed in the Inland Pacific North-
west  and  Oregon production  areas.  The  ex-
planatory  variable  is  the  current  deflated
price  of those  types  of seed  at  the  national
level  which  are  in  Equations  7  and  8.  The
slope coefficients of these price variables have
positive signs and are  statistically  significant.
In Equations 9-12,  the slope coefficient is less
than  1.0  when  the value  of the  intercept  is
positive  and greater  than 1.0 when the inter-
cept  is  negative.  Both results  are  acceptable
on an economic  basis.
Identities  which  complete  the  structural
model  are  reported  in  Table  5.  Equations
13-18 link the acreages  and production levels
by  the  average  yields.  Equations  19 and  20
relate the aggregate consumption of each type
of grass  seed  to domestic  production,  stock
changes,  and  net  foreign  trade.  These
equations  make  the  economic  model  com-
plete,  in that there is one structural equation
for each endogenous  variable.
Goodness  of Fit
The Gauss-Seidel  method was used to gen-
erate  the values of the  endogenous  variables
as solutions to the structural equations  for the
1965 to 1975 time period.  Various measures of
goodness  of fit were  then applied  to the ob-
served and solution values for the endogenous
variables.
The model had to be slightly modified from
that  shown  in  Tables  2  through  5.  The
modification  consisted  of normalizing  each
equation  in the model so that an endogenous
variable appeared on the left-hand side of each
structural  equation  and was  unique  only  to
that equation in the sense that each endogen-
ous  variable can  appear on the left-hand  side
of an  equation  only once.  In this normaliza-
tion,  1) the prices on the left-hand  side of the
various  structural  equations  were  not  de-
flated;  2) the quantities  that appeared on the
left-hand  side were per capita; and 3) the an-
tilogarithmic values of the quantities were es-
timated rather than the logarithmic  values in
those equations where the inverse logarithmic
functional form was used. Table 6 contains the
measurements  of goodness  of fit for  each  of
the  normalized  endogenous  variables  in  the
U.S.  bluegrass seed  model.
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IQCt  =  IAC t IYC t
IQMt  =  IAMt  IYMt
(QCt  =  OACt  . OYCt
PQMt  =  qAMt  4  YMt
common
Eqn.  17:  QCt  =  IQCt  + OQCt  + RQCt
merion
Eqn.  18:  QMt  =  IQMt  + OQM t + RQM t
Market Clearing  Identities - U.S.
common
Eqn.  19:  CCt =  QCt + Clt_1  - CIt  + NFTCt
merion
Eqn. 20:  CMt =  QMt + MIt_1 - MIt + NFTMt
NOTE:  See  Table 2 for explanatory  notes.
TABLE  6.  Measures  of goodness  of fit for each  normalized  endogenous  variable  in  the
U.S.  Kentucky bluegrass seed  model.
Mean  Y vs. Y-hat
Percent  Squared  Theil-U 2
Variable  Error  Correlation  Statistic
IAC  -1.35436  0.92103  0.73704
IAM  -0.72220  0.65602  0.85257
(AC  0.37814  0.68805  0.85764
(AM  0.85427  0.70721  0.80304
IQC  -1.37241  0.93726  0.32325
IQM  -0.72251  0.78634  0.65523
(QC  0.37815  0.73529  0.58707
4QM  0.81719  0.78615  0.64727
QC  0.29244  0.95212  0.28226
QM  -0.00469  0.76089  0.69199
IC  -0.54010  0.93887  0.57385
IM  1.54604  0.88338  0.64149
CC/N  -0.27231  0.73007  0.38471
CM/N  0.37498  0.88357  0.46421
PC  -2.67372  0.86025  0.36774
PM  -0.82284  0.51608  0.81543
IPC  -3.02976  0.85891  0.35754
IPM  -1.50641  0.49116  0.79655
(PC  -2.65960  0.81931  0.39518
(hPM  0.57609  0.54977  0.82587
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The three measurements  indicate  that the
model  provides  a  good  fit  to  the  historical
values of the endogenous variables.  The mean
percent error on each of the current endogen-
ous  variables  was three percent or  less.  The
squared  correlation  coefficients  between  the
observed and the solution values  for the nor-
malized  endogenous  variables  are  high.  The
lowest  squared correlation coefficient  is 0.49
for the Inland Pacific Northwest price of Mer-
ion.  All other squared correlation coefficients
are higher than this value,  and 75 percent of
these coefficients are at least 0.7 or greater.  In
a  similar  vein,  all  the  values  for  Theil's  U 2
statistic  are  less  than  1.0.  This  indicates  a
moderately good fit of the structural model to
the  historical  time  period  of  1965  to  1975
[Leuthold].
Multipliers and Simulation  Results
Multipliers  were  estimated  for  the  nor-
malized  structural  model  using  the  Gauss-
Seidel  technique.  The  Gauss-Seidel  tech-
nique  was  used  to  estimate  the  multipliers
because  nonlinearities  introduced  with  the
inverse  logarithmic functional  forms  made it
impossible  to  derive  the  reduced form  from
the estimated  structural  model.
While both long- and short-run impact mul-
tipliers were estimated for all exogenous var-
iables in the model,  only those dealing with a
45  percent  decrease  in  yields  are  presented
here. Each yield variable  was decreased indi-
vidually  while  all  other  variables  were  held
constant  at  their  historical  mean  values.  A
simulation  of  the  effects  of a  simultaneous
reduction  in  all  yields  by  26  percent  with
other factors  held constant is presented after
the discussion  of the  multipliers.
Multipliers
Mechanical  straw  removal  as  opposed  to
open  field burning which has been used his-
torically is expected  to result  in a 45 percent
decrease  in  average  yield levels  below their
historical  means with  a 7-year  stand of grass
seed  [Canode  and Law].  In the case of Com-
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mon,  this  yield  reduction  would  be  205
pounds  per acre in the Inland Pacific  North-
west and 290 pounds  in  Oregon.  In the case
of  Merion  grass  seed  production,  the  yield
reduction  would be  119 pounds  per  acre  in
the Inland Pacific Northwest  and 153 pounds
in Oregon  [Wirth,  Burt,  Canode  and Law].
Table 7 shows  the short-run  or one-period
multipliers  and  the  long-run  multipliers  of
ten  years,  both  resulting  from  decreased
yields  of the  two  types  of grass  seed  in  the
Inland Pacific  Northwest  and Oregon.  Each
column  of  multipliers  was  estimated  given
the 45 percent decrease  in the exogenous var-
iable  shown  in  the  column  heading  from  its
historical  mean  value.  Table  7  reveals  a
diagonal  matrix  of short-run  impact  multi-
pliers as a result of the recursive nature of the
supply side  of the  structural  model.  Where
the yield levels were decreased,  the acreages
of  the  various  grass  seeds  would  not  be af-
fected  in the  short-run.  However,  the quan-
tities  available  of the  various  grass  seeds
would be reduced by  the decreased  yields.
With  decreased  yields,  all  the  inventory
levels  would  be  reduced  in  the  short-run.
The  per  capita  consumption  of Common
would decrease or remain the same for any of
the yield decreases.  The  decreased  yields of
Merion would always  reduce consumption of
Merion.  However,  the per  capita  consump-
tion  of  Merion  would  increase  when  yield
levels of Common  are decreased.  This result
is attributed  to the  specification  of Common
as  a  substitute  product in the  structural  de-
mand  equation  for  Merion.
The percentage  increases  in prices  result-
ing  from  the  reduced  yields  range  approxi-
mately from zero to 69  percent.  In analyzing
the effects  upon U.S.  price levels  as  well  as
by production areas,  the 45 percent decrease
in the yield of Common  in the Inland Pacific
Northwest  will  increase  the  prices  of  both
Common  and Merion.  The yield decrease  for
Common  in Oregon also results  in similar di-
rectional  price  changes.  For Oregon  prices,
the  price  increase  resulting  from  the  de-
creased  yield  in Oregon  is  less  than the  in-
crease  in  the  prices  resulting  from  the  de-
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I-IFolwell, Burt, and Wirth
crease  in  yield  in  the  Inland  Pacific  North-
west.  The  relative  importance  of  the  two
areas  in producing  the  two  types  of seed  is
the major explanation of the differing sizes of
impact multipliers  as well as the relationships
of  the  intercept  to  slope  coefficients  in  the
price  mapping  equations  (Equations  9-12 in
Table  3).
The  long-run4 multipliers  reported  in
Table  7  indicate  that  the  45 percent  reduc-
tion in  grass yields  results in increased acre-
age  of grass  seed  production  over  the  long-
run.  These increased acreages result because
prices for  such grass seed are expected to be
higher in the long-run  due to the lower sup-
ply  levels.  Hence,  producers  would  have  a
positive supply response to such price signals
in  the  marketplace,  assuming  no significant
changes  in costs.
Another long-run effect of decreased yields
was  to decrease  the inventory  level of Com-
mon and increase the inventory level of Mer-
ion.  The inventory level of Merion  increases
in  all cases  except when the yield  of Merion
in  Oregon  is decreased.  The  consumption of
each grass  seed changes  slightly.
The  impact  multipliers  shown  on  the
prices of grass seed in the producing areas are
mixed in terms of direction of change.  These
long-run  impacts  are  only  a fraction  of those
estimated  in  the  short-run.  The  smaller
long-run multipliers  result  from the fact that
the  supply  side  of the  market  reacts  in  the
long-run  with  larger acreages  - an  impossi-
bility in  the short-run.  The mixed  results  of
the  price  changes  are  associated  with  the
magnitude  of the growers'  acreage responses
and  with  the fact  that the  yield of only one
type  of  grass  seed  in  the  one  area  was
changed  at  a  time  in  estimating  the  multi-
pliers.
Simulation  Results
Simulations were  made for 26 percent and
45 percent reductions  in  yields occurring  si-
4The long-run  was defined as ten years  in the multiplier
analysis.  This  length  of time  allows  for one  complete
7-year change  in  the acreage  of grass seed.
multaneously  in  all production  areas.  These
reduced yield levels  are expected to occur in
the  long-run  from  a  burning  ban  and  were
run over  the  1965-1975  period.  All  exogen-
ous  variables  in  the model  except  the  yield
levels were maintained at their historical val-
ues from 1965 to 1975 in generating the simu-
lation results. The historical values and simu-
lation results  for the  acreages  by production
areas  and U.S.  price levels for Common  and
Merion seed are shown in Figure 1. Only the
area  acreages  and  U.S.  price  levels  are  pre-
sented for the sake  of brevity.
Regardless  of whether the yield levels  are
reduced  by  26  percent  or  45  percent,  pro-
ducers  would  be  expected  to  increase
acreages  because  of  the higher  price  levels.
In  the  first  year  of simulation,  1965,  the
acreages  are  the  same  in  the  solutions  be-
cause  of the  recursive  nature  of the  supply
side of the structural  model.  However,  start-
ing  in  the  second  year  of the  simulations,
producers  increase  their  acreages.  The  in-
crease with the 26 percent reduction in yields
is always  less than with the 45 percent reduc-
tion  because  of  the  smaller  increases  in
prices.
The  acreage  response  was  greater  for
Common  than  Merion  in  the  Inland  Pacific
Northwest  and  the  opposite  was  found  for
Oregon.  The contrasting  results  are  a direct
reflection of the differing  sizes of coefficients
of the lagged price variables  in the structural
model  and  the  variation  in  prices  for  each
type.
The  degree  of price  variability  resulting
from  the reduced yield levels was greater for
the larger reduction  in yields  and for Merion
as compared to Common.  Such a relationship
in variability was also observed in the histori-
cal  period.  The  area  price  levels  follow  the
U.S.  price levels  in  the fashion  indicated by
the price mapping  equations  in Table  3.
Conclusions
Overall,  the expected long-run  impact of a
ban  on  burning  would  be  to  increase  the
acreage  of grass  seed because  of agricultural
223
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producers'  response  to higher  prices  in  the
marketplace.  Grass  seed  production  would
become  more  attractive  relative  to  alterna-
tive enterprises  on the  farm.  The model did
not account for changing  net returns because
in earlier  research  efforts  the cost of produc-
tion was not a statistically significant variable
in  explaining  changing  acreages  or  yields.
The model used gross  and  not net  revenues
per unit  in the behavioral  equations.  If pro-
duction practices  change,  costs and net reve-
nues  might  change.  The  results  are  based
upon the  assumption  that net  revenues  will
change only  as a result of price changes.
The impacts upon the prices in the various
production  areas  would  differ.  These  results
indicate  that the  direction  and magnitude  of
the changes  in prices  will be partially deter-
mined  by  how  much  the  producers  of the
various  types  of seed  respond  to  the higher
(initially)  prices  which  they  could  expect  to
receive  for  their  production.  These  results
suggest  larger  increases  in  the  acreage  of
Common  than  Merion  in  the  Inland  Pacific
Northwest,  and larger  acreage  increases  for
Merion  than Common  in Oregon.
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